Localization and membrane topology of EnvZ, a protein involved in osmoregulation of OmpF and OmpC in Escherichia coli.
OmpR and EnvZ, the protein products of the ompB locus, are regulatory components required for osmoexpression of outer membrane porin proteins, OmpF and OmpC, in Escherichia coli. EnvZ is considered to be an osmosensor which transmits signals across the membrane to OmpR, a transcriptional activator for ompF and ompC. We inserted the envZ gene into a high expression vector, pIN-III. Following cellular fractionation, EnvZ was found to be localized in the inner membrane. Sequence analysis revealed that the signal peptide-like N-terminal sequence was not removed from the purified EnvZ. A genetic approach using EnvZ/beta-lactamase fusion proteins was taken to determine the topology of EnvZ in the inner membrane. When beta-lactamase was fused after the N-terminal signal peptide-like sequence, ampicillin resistance, conferred by the beta-lactamase moiety of the fusion protein, was expressed. However, when beta-lactamase was fused after the second downstream apolar sequence, the cells showed very poor ampicillin resistance indicating that the enzyme was localized on the cytoplasmic side of the inner membrane. The results of this approach reveal that the hydrophilic region of EnvZ between the two apolar sequences is periplasmically localized and that the hydrophilic region downstream of the second apolar sequence is cytoplasmically directed. These results were confirmed by partial proteolysis of the fusion proteins in intact cells.